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Oral manifestations of White blood cell disorders 

Why we study blood cells disorders 
1 -It may induce oral and paraoral manifestations. 

2- Patient will be susceptible to delayed wound healing and recurrent 
infections. 

3- Some diseases may be fatal. 

4- The dental treatment plan may be changed and certain precautions should 
be carried out. 

5- Some patients have increased risk of developing oral, pharyngeal and 
gastric carcinoma. 

6- Decrease of oxygen with general anesthesia can be dangerous. 

The peripheral blood contains about 4000 - 11000 WBCs/mm3 of the blood 

White blood cells are classified into:- 

Band cells 0 - 200/mm3 

1- Granular cells 

a) Neutrophils 60 70% (3000 - 6000/mm3) 

b) Eosinophils 1 - 2% (100 - 700/mm3) 

c) Basophils. 0-1% (20- 150)mm3) 

2- Non - granular:- 

a) Lymphocytes 25 -35%(1500- 4000/mm3) 

b) Monocytes 2 - 6% (200 - 900/mm3) 
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- Granulocytes and monocytes are produced by bone marrow, 
while lymphocytes are produced by lymph nodes. 

- Neutrophils are the first line of defense against bacterial 
invasion (chemotaxis, phagocytosis and bactericidal action) . 

- Monocytes are immature cells in blood when it reach the 
tissues it become mature phagocytes “(macrophages). 

- Eosinophils can phagocytoze foreign substances but cannot 
kill bacteria. 

- Basophils migrate to tissues and acts as mast cells in allergic 
reactions. 

- Lymphocytes T and B are involved in immune responses. 

Some terms: - 

- Leukocytosis=granulocytosis: increase in the number of 
white blood cells more thanl0000/mm3. 

- Leukemoid reaction:- it is a condition similar to leukemia 
characterized by elevation of mature WBCs count with neutrophil 
count remaining above 30000/mm3 as in case of viral infection, 
bone marrow biopsy is required to differentiate between it and 
leukemia. 

- In leukemia the cells are immature and the leukocyte alkaline 
phosphatase activity is raised in leukemoid reaction. 

- Leucopenia:- is decrease in number of WBCs less than 
4000/mm3. 
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- Granulocytopenia (neutropenia):- decrease in granulocytes 
mainly due to decrease in neutrophils may be mild, moderate 
or severe according to the number of neutrophils present. 

Agranulocytosis 

No neutrophils are detected in peripheral blood circulation, 
if there is neutrophils then it is called neutropenia. 

Etiology 

1- Idiopathic: - 

a- decrease in vit. B12 or folic acid, 
b- viral infections HIV and EBV. 
c- severe septicemia, 
d- Hemodialysis. 

2- Secondary to:- 
a- Irradiation, 
b- Drugs 

as:- Cancer chemotherapy. 

- Alcohols. 

- Sulfonamides. 

- Chloramphenicol, 
c- Severe infection. 

Clinical manifestations 

1- Fever, weakness and sore throat. 

2- Recurrent infections of mout, GIT, GUT, RT and skin. 

3- Mouth: - 
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- Ulceration and necrosis. 

- Ulcers are painfull, deep, large and irregular. 

- Not surrounded by inflammatory changes. 

- The ulcers has foul odour due to proliferation of 
fusospirochetal organisms. 

- Base of ulcer is yellowish green. 

4- Regional lymphadenopathy. 

Diagnosis:- 

1- History. 

2- Clinical examination. 

3- Lab investigations. 

a- No granulocytes in peripheral blood, total leukocytic count 
is less than 2000/mm3 most of it are lymphocytes, 
b- No granulocytes in bone marrow. 

Treatment of agranulocytosis 

1- Elimination of the causative factor. 

2- Parental antibiotics. 

3- Corticosteroids in case of autoantibodies against neutrophils. 

4- Splenectomy in case of increased sequestration of neutrophils. 

Dental management: - 

1- Care should be taken to keep the mouth as clean as possible. 

2- Antibacterial mouth rinse as chlorhexidine. 

3- Topical antibiotics and antifungal as combination of topical 
bacitracin, neomycin and nystatin. 
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Cyclic Neutropenia 

it is characterized by periodic or cyclic diminution of circulating 
neutrophils, secondary to arrest of maturation of bone marrow, 
the neutropenic episodes occur approximately every 3-4 weeks and 
lasts 3-5 days, 
clinical features :- 

1- both sexes , more in infants and children. 

2- fever, weakness and sore throat. 

3- recurrent infections of mout, GIT, GUT, RT and skin. 

N.B:- 

a- features are similar to but milder than agranulocytosis, 
b-infections are not significant features because:- 
@ shorter duration of neutropenia. 

@ compensatory increase in monocytes -> macrophages 

phagocytosis 

4- regional lymphadenopathy. 

5- oral manifestations: - 

A- recurrent oral ulceration resembling those of aphthous 
major . 

B- ulcers are painfull, deep, large and irregular and heal by 
scar tissue and persist for several weeks. 

C- Severe gingivitis correspond to periods of neutropenia 
and resolves when neutrophil count returns normal. 

D- periodontitis with alveolar bone loss. 
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the typical case is:- child suffering from recurrent 
aphthous ulcers or generalized rapidly progressing 
periodontal disease. 

prognosis is better than agranulocytosis, 
treatment:- 

1- early management of infection. 

2- corticosteroids and testosterons modulate the sharp 
reduction in marrow function. 

3- administration of recombinant colony stimulating 
factor improving white cell count. 

dental management 

1- maintain good oral hygiene. 

2- periodic recall intervals every 2-3 months for 
periodontal treatment. 

multiple myeloma 
Definition: - 

it is disseminated plasma cell neoplasm in the bone 
marrow producing monoclonal immunoglobulin 
igG (less commonly IgA) these are called 
paraproteins. 

complications of the neoplastic plasma cells :- 
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1- Bone marrow infilteration resulting in anemia, thrombocytopenia 
and neutropenia. 

2- bone destruction, pathological fractures, 

vertebral collapse. 

3- Hypercalcemia. 

4- Renal impairment secondary to:- 

A- Deposition of light chains of Igs in the renal tubules. 

B - Hypercalcema. 

C- Hyperuricemia. 

D- Amylodosis. 

E- Invasionof the kidney by neoplastic cells. 

5- The paraproteins binds with the clotting factors, 
and inactivate it increasing bleeding liability. 

6- The paraproteins increases blood viscosity. 

7- The paraproteins coat the platelets resulting in 
defective platelets function. 

8- Recurrent infections due to reduction in the 
normal immunoglobulin level. 

Clinical features 

1- Affect males of middle age or elderly. 

2- Bone pain with pathological fractures, 
anemia, excessive bleeding tendency, 
paraesthesia and weakness. 
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Oral manifestations 

The first sign is pain in the jaw and teeth 
caused by bone destruction from:- 

1- Direct infiltration by tumor cells. 

2- Indirect by production of osteoclast 
activating factor secreted by tumor cells. 

3- commonly affect the mandible (due to 
higher content of red bone marrow) 
leading to:- 

A- Paresthesia. 

B- Mobility or migration of teeth. 

C- Pallor of oral mucosa. 

D- Intraoral hemorrhage. 

E- Increased susceptibility to infection. 

F- Soft tissue masses of plasma cells. 

G- Pathological fracture of mandible is 
rare. 

H- Amyloid deposition in the tongue 
(macroglossia). 

Laboratory features 
Heamatological:- 

1- anemia (normochromic) 

2- neutropenia. 

3- thrombocytopenia. 

4- E.S.R. raised. 

Biochemical features 
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1- Hypercalcemia. 

2- Hypergammaglobulinemia. 

3- Increased monoclonal IgG and less 
commonly IgA. 

4- Monoclonal immunoglobulines in urine ( 
Bence Jones Protein). 

5- Detection of monoclonal 

immunoglobulines (paraproteins) in 
blood by electrophoresis. 

Radiological features 

1- Generalized osteoporosis. 

2- Punched out radiolucency (plasma 
cell cytoma). 

Treatment: - 

Bone pain > radiotherapy. 

Renal impairment -> dialysis. 

Anemia ^corrected. 

Infection -> controlled. 

Plasma cell masses -> chemotherapy 

as cyclophosphamid. 

Prognosis :- 

Variable but the survival of treated patients 
averages 2 years. 
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Dental management: - 

The dental management of these patients is complicated by 

1- Hemorrahge resulting from:- 

- Thrombocytopenia. 

- Abnormal platelets function. 

- Abnormal coagulation. 

- Hyperviscosity. 

2- If surgery is required blood investigations should be performed as:- 

- Platelets count. 

- Bleeding time. 

- PTT. 

- PT. 

3- Increased susceptibility to infection due to:- 

- Neutropenia. 

- Abnormal immunoglobulin. 

- Bone marrow failure. 

- Cancer chemotherapy. 

4- Renal failure, anemia and chemotherapy also complicate dental 
management. 
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Infectious mononucleosis 
Glandular fever 

It is an infectious disease caused by EBV infection, it is called Kissing 
disease because it can be transmitted by saliva in deep oral contact. 

Pathogenesis 

EBV in saliva — -> oropharyngeal epithelia —^lymphoid cells — B 
lymphocytes — -> heterophil antibodies. 

EBV antigen — -> atypical Tc lymphocytes — -> recognize and destroy 
virus infected cells. 


Clinical features 

1- Fever, headach and malaise. 

2- Generalized lymphadenopathy particularily the posterior deep cervical. 

3- Spleenomegaly. 

4- Oro-pharyngeal features: - 
a- Sore throat . 

b- Petechiae at the junction of hard and soft palate, 
c- Pharyngeal edema which may threaten the airway. 


Diagnosis: - 

1) Mononucleosis: leukocytes count 4000 - 15000/mm3 mainly 

lymphocytes. 
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2) 10% of lymphocytes are atypical ( enlarged misshapen nucli and excess 
cytoplasm with pseudopodia that project from the cell surface). 

3) Heterophil antibodies (IgM) detected by Paul Bunnel test or Monospot 
test - appear 1-2 weeks of the illness and disappear over 3-6 months. 

4) Detection of antibodies to EBV antigen. 

5) False +ve serological test of syphilis. 

Complications of GF 

1- Neurologic manifestations. 

2- Mononuclear hepatitis. 

3- Ruptured spleen. 

Treatment: - 

A- Mainly symptomatic (bed rest, analgesic and antipyeretic) during the 
febrile stage. 

B- Systemic corticosteroid to relieve the laryngeal edema. 

C- Flagyl to reduce sore throat. 

D- Acyclovir, gancyclovir and interferon to inhibit viral replication. 

Dental management of patient with GF:- 

1- G F is an important cause of enlarged cervical lymph nodes and 
sialiadentitis. 

2- Tonsillar exudates should be differentiated from diphtheria. 

3- petechiae at the junction of the hard and soft palate, gingivitis, mucosal 
and gingival ulceration may be common findings. 
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Leukemias 


Definition: - 

Leukemias are neoplastic proliferation of WBCs and characterized by the 
presence of immature cells in the peripheral circulation and bone marrow. 

Classification :- 

Leukemias are classified according to:- 

1- Speed of growth into acute and chronic leukemia. 

2 - According to the individual cell: 

A- Meyloid (mylogenous, myelocytic) leukemia involving 
granulocytic series. 

B- Monocytic leukemia involving monocytic series. 

C- Lymphoid (lymphogenous, lymphocytic) leukemia, involving 
lymphocytic series. 

3- According to the number of circulating leukemic cells 

A) Aleukemic leukemia: 

- Normal number of WBC in peripheral circulation. 

- No immature cells in peripheral circulation. 

- Bone marrow crowded with immature WBC. 

B) Subleukemic leukemia :- 

- Normal number of WBC. 

- Immature cells are present in peripheral circulation. 

C) Leukemic Leukemia :- 

- Increased number of WBC in peripheral circulation. 

- Immature cells are present in peripheral circulation. 
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Etiology: - 

Unknown but may be due to : 

1) Genetic factor: 

- Chromosomal abnormality, (pheladelphia chromosome 
associated with 95%) it is the translocation of genetic 
materials from chromosome 22 to chromosome 9. 

- Klinefelter, s abnormality (XX Y). 

2) Environmental factors: 

- Radiation (radiotherapy, radiation of atomic bombs). 

- Drugs: Cytotoxic drugs. 

- Chemicals as benzene compounds. 

3) Viral factors: Human T leukemia virus 1 and 2 (HTLV1,2). 

Clinical features :- 

- Acute leukemia mainly affects children and young adults. 

- Chronic leukemia affects adults of middle age or older. 

- Acute monocytic leukemia affects adults mainly. 

Generally the signs and symptoms of leukemia are due to:- 

1) Suppression of the bone marrow by leukemic cells that result in:- 

A) Anemia — pallor, shortness of breath and fatigue. 

B) Thrombocytopenia — -> Execessive bleeding tendency, petechiae, 

ecchymosis, epistaxis etc 

C) Impaired normal function of neutrophils:- (chemotaxis, 
phasgocytosis and bactericidal killing) leading to recurrent 
infections. 
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D) Impaired function of immune system (B and T cells). 

2) Infiltration of leukemic cells in various organs and tissues: hepato- 
splenomegaly, lymphadenopathy, CNS infiltration , skin, GIT and etc 


Acute Leukemia 

- It is of sudden onset, runs a rapid downhill course in few 
weeks or months. 

- It accounts for 50% of all malignant diseases in children. 


Classification: - 

A) Acute lymphoblastic leukemia (ALL) 65% of acute leukemia:- it is the 
most common acute leukemia in childhood 3-5 years but can affect 
adults. 

- The prognosis is much better in children than in adults. 

- It originate from B-lymphocytes, T lymphocytes or null 
cells. 

B) Acute Meyloid leukemia (AML):- it is the common acute leukemia in 
adults. 

In hematopoiesis, the term " myeloid cell " is used to describe any 
leukocyte that is not a lymphocyte . This terminology is frequently seen 
when classifying cancers, especially leukemia 

- It comprises several types Ml, 2, 3, 4, 5, 6, 7. 

Clinical features:- all acute leukemias show the same 
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Clinical manifestations. 

1- Age:- 

- Children: acute lymphoblastic leukemia. 

- Adults: acute myeloid (monocytic leukemia). 

2- Onset:- 

- Sudden with fever, headach and malaise. 

3- Signs and symptoms of anemia:- pallor, shortness of breathing, 
tachycardia, weakness, angina of effort. 

4- Signs and symptoms of thrompocytopenia:- 

- Purpura (bruising): petechiae or ecchymosis in the skin and 
mucous membranes. 

- Bleeding from mucous membranes of the nose, GIT, GUT 
etc... 

5- Recurrent infection:- as sore throat and pneumonia due to:- 

- Severe deficiency in the mature functioning granulocytes 
(neutropenia). 

- Suppression of T and B lymphocytes immune functions. 

6- Signs of leukemic cell infiltration :- lymphnodes enlargement and 
hepatosplenomegaly, parasthesia and paralysis. 

Laboratory findings :- 

1- Characteristic blast cells in blood film. 

2- High percentage of immature cells in bone marrow. 

3- Blood count:- 

- RBC (HB): reduced. 

- platelets: reduced. 
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- WBC: raised, normal, reduced. 

Chronic Leukemia 

- Increased number of abnormal differentiated WBCs (in 
acute leukemias the immature cells predominate). 

- Chronic leukemias may be asymptomatic and discovered 
during routine blood examination. 

- The patient may appear in good health or may exihibit sign 
of anemia as pallor, weakness and loss of weight. 

- Chronic myeloid leukemia may undergo crises 
(transformation into acute leukemia). 

Classification 

1- Chronic Myeloid (granulocytic) Leukemia. 

A) Clinical features: - 

- Age: adults (30 - 50years). 

- Onset: insidious. 

- Spleen and liver: enlarged. 

- Sweeting at night. 

- Signs of anemia:- ????? 

- Lymph nodes rarely enlarged. 

B) Laboratory findings :- 

1- RBC, HB: normal or low. 

2- Platelets: Low, normal or raised. 

3- WBC: Raised (200,000 - 500,000/mm3) 

4- Leukocyte alkaline phosphatase enzyme: 
decreased. 
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C) Bone marrow: show hypercellularity with an increase in myeloid 
precursors. 

D) Cytogenic analysis :- 

Philadelphia chromosome present in most of the patients. 

2- Chronic Lymphatic Leukemia: 

- Involve B lymphocytes in 90% of cases and T cells in 5%. 

- B cells will not differentiate into antibody producing plasma 
cells. 

- There will be lake of immunoglobulins production. 


Clinical features :- 

- Age and sex:- older people more in males. 

- Onset: insidious. 

- Signs of anemia:-??????????? 

- Signs of thrombocytopenia:- ??????????? 

- Recurrent infections:- which is due to neutropenia with or 
without reduced immunoglobulin level. 

- Lymph nodes: - hard, discret and painless. 

- Hepatospleomegaly and enlarged lymph nodes. 

- Skin infiltration by leukemic cells:- common more than in 
CML (petechae, ecchymosis, leukemids), leukemids 
(papules, macules, pustules, bullae, areas of pigmentation). 
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Laboratory features 

1- Blood count: - 

- RBC (HB); low or normal. 

- Platelets: low or normal 

- WBCs : Raised 300,000/mm3. 

2- Serum immunoglobulins: low or normal. 


Oral manifestations of leukemia 

- Acute and chronic leukemias gives the same manifestations. 

- Chronic gives less severe manifestations only appear in 12% 
of patients. 

The dental surgeon may be the first clinician to suspect 
leukemia because of its frequent oral manifestations. 

The oral manifestations of leukemia are due to:- 

1) Bone marrow suppression: - 

- anemia : — ???? 

- thrombocytopenia: -> ????? 

2) Leukemic cellular infiltration in:- 

- lymph nodes: Cervical lymphadenopathy. 

- Lymphoid tissues: enlargement of palatine tonsils and 
pharyngeal tonsils. 

- Gingiva: gingival enlargement and ulceration. 

- Periodontal ligament: Extrusion and rapid mobility of the 
teeth. 
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- Parotid glands: Enlargement — -> xerostomia. 

- 5 lh cranial nerve: Trigeminal neuralgia and mental 

parasthesia (direct from the disease or indirect from the 
drugs). 

- 7 th cranial nerve: Bell’s palsy (direct from the disease or 
indirect from the drugs). 

3) Impaired functions of granulocytes, B-lymphocytes, T - 
lymphocytes or severe neutropenia, this may produce: - 

A) Oral infection: 

1) Candidosis. 

2) Periodontitis and pericoronitis by Gram positive 
and negative bacilli. 

B) Oral Ulceration: 

1) Due to severe neutropenia — -> bacterial invasion. 

2) Reactivation of HCV and HZV. 

- The ulcers are typical to that of Agranulocytosis. 

4) Cancer Chemotherapy: 

- Directly by metabolic interference with growth, 
maturation and replication of the mucosal cells — 

ulceration of the oral mucosa. Again the ulcers 
like that of Agranulocytosis. 

- Indirectly by inducing meylosupression and 
immunosupression — ->oral bleeding and oral 
infection. 

# Dental X- ray show:- destruction of crypts of 
developing teeth, thinning or disappearance of 
lamina dura and loss of alveolar bone crest, these 
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changes are reversible by anticancer 
chemotherapy. 

Summary of oral manifestations: - 

1- Oral Bleeding:- caused by 

- Platelets disorder. 

- DIC (disseminated intravascular coagulation). 

- Decreased synthesis of clotting factors by liver. 

- The presence of local irritating factors. 

2- Gingival enlargement: - caused by 

- Infiltration of the gingival by immature WBCs. 

- Inflammatory reaction due to local irritants. 

- Cyclosporin used for treatment of leukemia. 

3- Oral Ulceration:- caused by 

- Secondary neutropenia. 

- Use of anticancer drugs. 

- Reactivation of HSV and HZV. 

- DIC causes infarctions and ulcerations. 


Treatment of leukemia :- 

1- Antileukemic chemotherapy drugs as; vincristine and 
cyclophosphamid. 

2- Platelets transfusion to control hemorrhage. 

3- Packed red blood cells to control anemia. 

4- Anticoagulants as heparin to prevent thrombosis. 
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5- Antibacterial, antifungal, or antiviral agents according to 
the type of infection. 

6- Bone marrow transplantation. 

Dental management 

the main dental management problems in acute and chronic leukemia are: 

1- Oral infection. 

2- Bleeding. 

3- Anemia. 

4- Susceptibility to viral infection (HIV and hepatitis B). 

Acute leukemia has additional problems of:- 

A- DIC (disseminated intravascular coagulation. 

B- Complication of bone marrow transplantation. 

Precautions during dental treatment: - 

1- Tray to perform very conservative dental therapy to avoid oral 
bleeding, oral ulceration and denudation. 

2- Hospitalization is a must for dental surgery. 

3- Encourage oral hygiene methods with regular 0.2% 
chlorhexidine mouth rinse. 

4- Antifungal and antiviral drugs can be prescribed as a 
prophylactic to decrease infection. 

5- If the patient has acute signs and symptoms of leukemia: 

A- Should receive only palliative emergency dental treatment 
as; symptomatic treatment for oral ulcers, and moniliasis as 
well as strong analgesics for pain. 
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B- No surgery should be performed in acute leukemia except in 
emergency to avoid hemorrhage and infection (osteomyelitis 
and septicemia). for surgery the patient should be 
hospitalized, given platelets, or blood transfusion and 
antibiotics should continue until wound healing. 

C- In spontaneous gingival bleeding, remove gross local factors 
and place absorbable gelatin sponges subginigivally 
saturated topically with thrombin and maintain them under 
pressure. 

D- If local measures fail refer the patient to hospital for blood 
transfusion or platelets transfusion. 

E- After transfusion the patient my have:- 

- Development of antibodies to platelets. 

- Transfusion reactions. 

- Hepatitis or HIV infection. 

6- if patient has chronic leukemia: - 

A- The infection is less problematic (WBCs are more mature 
and function normally) but later on infection will be a 
serious complication. 

B- Patients in a state of remission can receive all the indicated 
dental treatment. 

C- For surgery , bleeding time must be taken in consideration if 
it is prolonged surgery should be delayed until making 
platelet replacement. 

D- Surgical procedures should be performed with strict sepsis 
and as a traumatically as possible. 

E- After surgery use of synthetic absorbable suture materials. 
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F- Aspirin should be avoided (interfere with platelets function) 


Lymphomas 

It is a group of solid maligmant tumours that originates in lymph nodes and 
lymphoid tissues in any part of the body ,with wide spectrum of clinical and 
pathological effects. 

Classification 

According to the histopathological (Reye system of classification) features 

1- Hodgkin’s disease (Thomass Hodgkin 1832):- 
A- Lymphocyte predominant, best prognosis 
B- Nodular sclerosis. 

Those affects younger patients. 

C- Mixed cellularity. 

D- Lymphocyte depleted (Worest Prognosis). 

Those affect older patients. 

2- Non Hodgkin’s lymphoma 
A- Nodular. 

B- Diffuse (including Burkitt’s lymphoma). 

C- Midline lethal granuloma (recurrent type of NHL). 

Dental management of lymphomas 

1- Painless enlargement of cervical lymph nodes may be the initial 
manifestation of the disease. 

2- Extranodal involvement of Waldeyer’s ring (palatine, pharyngeal and 
lingual tonsils) is more common in NHL than in Hodgkin’s disease. 
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3- Non tender enlargement of tonsillar tissues in adults should be refered 
to otolaryngologist for evaluation. 

4- Hodgkin’s disease rarely affects the mouth. 

5- NHL may affect jaw bones (Burkitt’s lymphoma) and the teeth may 
become loose. 

6- Oral infection with viruses, fungi or bacteria may occur as a result of 
depressed T or B cell function. 

7- Oral ulceration may be induced secondary to cytotoxic drugs. 

8- Anemia and bleeding tendancies are due to malignant cell infiltration 
of bone marrow and or the effect of cytotoxic drugs. 
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